Roles of Protein Histidine Phosphatase 1 (PHPT1) in Brown Adipocyte Differentiation.
Despite the importance of brown adipocytes as a therapeutic target for the prevention and treatment of obesity, the molecular mechanism underlying brown adipocyte differentiation is not fully understood. In particular, the role of post-translational modifications in brown adipocyte differentiation has not been extensively studied. Histidine phosphorylation is increasingly recognized as one of the important protein post-translational modifications. In this study, we show that the histidine phosphorylation pattern changes during brown adipocyte differentiation. In addition, the expression level of protein histidine phosphatase 1 (PHPT1), a major mammalian phosphohistidine phosphatase, is reduced rapidly at the early phase of differentiation and recovers at the later phase. During white adipocyte differentiation in 3T3-L1, however, the expression level of PHPT1 did not significantly changed. The knockdown of PHPT1 promotes brown adipocyte differentiation, whereas the ectopic expression of PHPT1 suppresses brown adipocyte differentiation. These results collectively suggest that histidine phosphorylation is closely linked to brown adipocyte differentiation and it could be a therapeutic target for obesity and related metabolic diseases.